PATHOGENESIS OF ALS
There are currently four major hypotheses on the pathogenesis of ALS: glutamate-induced excitotoxicity, autoimmunity, deficiency of neuronal growth factors, and oxidative stress induced by free radicals" Glutamate is the principal excitatory neurotransmitter in the brain, and the accumulation of glutamate in a synapse is an important factor in the development of neuronal damage in ALS9.IO The autoimmune theory is based on the identification of antibodies to calcium channels in a large percentage of patients with ALS, as well as to the neuronal ganglioside GMI in others".11. 12 An insufficiency of neurotrophic growth factors, including ciliary (CNTF), brainderived (BDNF), and insulin-like (IGF-I) neurotrophic growth factors, also has been implicated in motor neuron degeneration.". 13 Recent studies have shown mutations in the gene for superoxide dismutase in some cases of familial ALS,14 and there also is growing evidence that oxidative stress is important in the initiation of sporadic ALS. 15 Each of these hypotheses is the basis for active research on new therapies to better manage, and ultimately control, the symptoms of ALS. 16 For example, riluzole, the only FDAapproved medication for ALS, is 
